Neuronal protection with superoxide dismutase in repetitive forebrain ischemia in gerbils.
The underlying mechanism for severe damage with repetitive ischemia is not fully understood. Because of prolonged periods of reperfusions between the brief insults, we speculated that the severe damage may be secondary to excessive generation of oxygen free radicals. In this study we tested the efficacy of peg-superoxide dismutase (SOD) in a model of repeated ischemia in gerbils. Superoxide dismutase (SOD) or vehicle (saline) was delivered through osmotic pumps into the lateral ventricles continuously from the onset of the insult until the gerbils were sacrificed 6 days later. Three doses of SOD were used in the experiments (110, 150, and 190 units per microliter). Damage was assessed using a 0-4 point scoring system and statistical comparisons were done using the Mann-Whitney U-test. There was significant protection in the hippocampus (p < 0.05), striatum (p < 0.001), and substantia nigra reticulata (p < 0.05) in the lowest dose SOD-treated group (110 units per microliter). Animals treated with 150 units showed lesser (but significant) protection in the thalamus, medial geniculate nucleus, and striatum. In the animals treated with the higher dose of SOD (190 units per microliter), the extent of damage was no different than vehicle-treated controls in the cortex, striatum, and hippocampus. Compared to controls, neuronal damage was, however, significantly more severe in the medial geniculate nucleus and the thalamus in the high-dose SOD-treated animals (p < 0.05). Our experiments suggest that the SOD may have a small therapeutic window. Higher doses may either have no neuroprotective effects or may be harmful.